ABSTRACT. Two-dimensional gel electrophoresis revealed two protein spots, a (molecular weight 70,000, p1 4.6) and b (molecular weight 69,000, pI 4.4) in PC-12 cells (rat pheochromocytoma cells). When the cells were induced to differentiate with nerve growth factor, the amount of protein in spot a, and later spot b increased with time, then the amount in both spots gradually decrease to undetectable level. These spots were not detected in adult rat brain nor in other cell lines of rat and mouse. Thus, these proteins can be used as markers to follow the differentiation of PC-12 cells.
Rat pheochromocytoma PC-12 cells are known to respond to nerve growth factor and extend nerve fibers (1) . As means to analyze the process of differentiation, we examined the protein profiles of the cells by two-dimensional gel electrophoresis. Using this procedure, we previously detected a series of sialoglycoproteins of molecular weight 68,000 in embryonic mouse brain (2) . These glycoproteins disappeared from the brain on the 16th day of gestation and were not detectable in the adult. MATERIALS and destained with several changes of 10 % acetic acid and 10 % methanol.
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The two-dimensional gel electrophoretic pattern of undifferentiated PC-12 cell proteins is shown in Fig. 1 . When the cells were induced to differentiate by NGF treatment, we found that the amount of spots a (MW 70,000, pI 4.6) and b (MW 69,000, pI 4.4) changed significantly during the differentiation process (Fig. 2) . In undifferentiated cells, the amount of protein in spots a and b was low (Fig. 1) . On day 1 ( Fig. 2A) and day 2 (Fig. 2B) of differentiation, the amount in spot a increased. On day 3 of differentiation ( Fig. 2C) , the amount in spot b dramatically increased, and on day 5 the amounts in both spots a and b became very small (Fig. 1D) . Previously, Garrels and Schubert analyzed the process of nerve growth factor-induced differentiation of PC-12 cells by two dimensional gel electrophoresis (5). However, they did not find spots a and b. Probably a difference in the method of detecting spots, i.e. Coomassie Brilliant Blue-staining versus [35S]methionine-labeling, is the reason for the difference in results.
We then analyzed normal adult rat brain (12-week-old) and several types of cultured cells from rats and mice, namely mouse neuroblastoma cells (N 18, N 115), rat skeletal muscle myoblasts (L6), mouse smooth muscle-like brain tumor cells (BC3H1) (Fig. 3) , rat glioma cells (C6), and pituitary tumor cells (GH3) (data not shown). In all cases, spots a and b were not detected. Incidentally, we obtained two In conclusion, we found two spots, a and b expressed only in PC-12 cells and that the amounts of protein in these two spots undergo alterations during NGF-induced differentiation. These two proteins are excellent candidates for studying the regulation of gene expression during nerve differentiation. The molecular weights of spots a and b are similar to that of the sialoglycoproteins of embryonic mouse brain (2) . However, the pI values are quite different: around 4.5 for spots a and b, and around 5.5 for those in the embryonic mouse brain. Thus, possible correlation of these proteins remains an open question.
